Introduction: Extrapulmonary tuberculosis (TB) constitutes 15%-20% of TB cases. Chest wall TB is a common cause of destructive rib lesions and often diagnosed with delay. Recurrence rate following medical treatment as a single mode of therapy is high. The aim of this study was to assess the approach to chest wall tuberculosis in six cases presenting with a chest wall mass or fistula in the northeast of Iran during a three-year period. Methods: This case series was carried out during a period of three years, between 2003 and 2006. Diagnosis of chest wall TB was established by the symptoms and signs of the patients, previous history of TB, location of the chest wall lesion, the results of aspirates, chest x-rays, biopsy and culture results, and computed topography (CT) scan of the lung. The effects of anti-TB regimens and surgery as parts of diagnosis or treatment were noticed. Results: Among the patients, 83.3% were originally from the southeast region of Iran. There was a positive history of lung TB in 33.3% of cases, one having concomitant active lung TB under a four-drug anti-TB therapy. A cold abscess in 50% and a chest wall fistula in 16.6% of cases were the presenting signs and symptoms. All results of the aspirates for acid-fast bacilli (AFB) smear were negative. Culture result was positive only in one patient after 40 days. The definite diagnosis was based on the pathologic results of the surgical biopsy in all cases. Conclusion: Surgery is the crucial part of diagnosis and treatment in cases of chest wall tuberculosis and should be accompanied by a period of treatment through anti-TB drugs.
INTRODUCTION
Although the incidence of tuberculosis (TB) has shown a decline with using effective anti-TB drugs, it is still high in developing countries (1) . Whereas the lungs are the main target in primary infection, extrapulmonary TB has been reported to constitute one-fourth to half of all TB cases in some studies (2) (3) (4) . Chest wall TB is a rare entity, and its clinical presentation may resemble a pyogenic abscess or a chest wall mass (1) . As a cause of destructive rib lesions, TB is the second differential diagnosis after metastatic malignancies (5) . In a series of skeletal TB, the ribs have been involved in 7% of patients (6) . TB of chest wall constitutes 1%-5% of all musculoskeletal TB cases (7, 8) . Rib TB is often faced with a delay in diagnosis, and it usually recurs even after medical treatment (7) . The reasons for misdiagnosis or the delay include vague symptoms, various radiological features, and the frequent failure of smears or cultures of aspirates in showing tubercle bacilli (7, 8) . Diagnosis can be made with a diagnostic aspiration of the abscess. Anti-TB therapy must be continued for six to nine months, surgical debridement is reserved for failures (9) . The role of surgery in the diagnosis and treatment of chest wall TB is still controversial (1) . Incision and drainage of abscess as the single modes of therapy do not lead to recovery and will result in fistula formation (10) . This study Page 101 shows our experience in six patients with chest wall TB and considers the clinical presentation, diagnostic workup, and the role of surgery in diagnosis and management of the disease.
MATERIAL AND METHODS

Research design and setting
This case series was carried out in Gorgan on six patients with chest wall TB. During a three-year period (2003) (2004) (2005) (2006) , six cases with chest wall TB were managed in Gorgan, in northern Iran.
Data collection
We considered epidemiologic characteristics, clinical presentation, diagnostic workup, treatment strategies, and the results of medical and surgical treatment in the present study. For the diagnostic approach, we considered the symptoms and signs of the patients, location of the chest wall mass, the aspiration results of the chest wall abscess, chest x-rays, biopsy and culture results, and CT scans of the lung. The chest wall mass was at the first presentation, and aspiration was the first diagnostic approach. Microbiological and cytological studies and acid-fast bacilli (AFB) testing were conducted on the aspirated fluid. No tissue biopsy was performed at the initial aspiration. In the case of patients with non-diagnostic aspiration, an operative approach was taken as follows: drainage of the pus, excision of the abscess wall, abnormal-looking surrounding tissues, the fistula tract if presents and involved ribs or a sequestrum. Diagnostic criteria were based on one or more of the following: the presence of granulomatous with caseous necrosis in the specimen and positive results for AFB (Zhiel-Neelson staining (smear) or LowensteinJensen medium).
Research ethics
The research proposal was confirmed by the Ethics Committee of the Hormozgan University of Medical Sciences. Written informed consent was obtained from each patient after explanation of the study protocol.
RESULTS
All of the patients except one were originally from Sistan-Baluchestan, a province in the southeast of Iran bordering Pakistan, with ages ranging from 24 to 78 years and a mean age of 40 years. Four of the patients were male. 33.3% of the patients had a previous history of TB, one of them concomitantly having active pulmonary TB under a four-drug regimen of anti-TB chemotherapy. The cold abscess and fistula formation were found in 50% and 16.6% of the cases, respectively. Chest wall mass in 50% had a firm consistency, so aspiration was not done, but, in the rest, the chest wall mass was soft and fluctuating on physical examination (Table 1) with negative results of aspiration for AFB smears. After 40 days, culture was positive in 16.6% of cases. The radiological findings were not completely diagnostic, only 33.3% had rib erosion and mediastinal lymphadenopathy. Half of the cases had rim calcification, necrosis, and parenchymal complications ( Table 2 ). Solitary and multiple rib involvement were found in 33.3% of cases. The surgical approach included resection of the mass, involved ribs, the sequestrum, surrounding soft tissues necrotized, fistula tract, and abscess wall. Following the extensive debridement procedures, the wound was dressed. In all patients, findings were diagnostic of TB (Table 2 ). During the waiting period for diagnostic practices, 50% of patients using anti-TB regimen developed two or three more chest wall masses. After the surgical debridement, anti-TB regimen was used for six months. At the three-year follow-up, no evidence of recurrence of disease or post-surgical fistula was seen in our patients. 
DISCUSSION
Despite great advances, TB still remains one of the diagnostic and therapeutic challenges. TB is endemic in Iran and in the neighboring countries. Globally, it was estimated that there were 9.27 million incident cases of TB in 2007. Most of the estimated cases were in Asia (55%) and Africa (31%), and a smaller number of cases in the Eastern Mediterranean region (6%), the European region (5%), and the region of the Americas (3%). Pulmonary involvement is the most common type of TB, but nowadays there is an increase in extra-pulmonary manifestations. Chest wall TB is a rare disease and enrolls in differential diagnosis of chest wall masses. Chest wall TB can present in the forms of painful chest wall mass with or without fluctuation (cold abscess) and/or the fistula formation (11, 12) . Chest wall TB may occur by means of two mechanisms: 1) Hematogenous dissemination associated with activation of the dormant foci of tubercle infections (1).
2) Direct extension of the lymphadenitis of the chest wall (12). Burke described the evolution steps of cold abscess of chest wall as follows (13): TB bacilli invade the pleural space and set up a local or a widespread pleuritis; some bacilli are transported to the parasternal or posterior intercostal lymph nodes, and the rupture of these caseous lymph nodes forms a cold abscess in the chest wall (13) . Three of our patients had a soft fluctuating mass (abscess) and two of them a firm mass; in the last remaining patient, a chronic anterior chest wall fistula was found. Lee reported rib destruction in 69% of cases (14) . In our series, the radiologic findings indicated rib involvement in three patients (50%). The association of a soft tissue mass with the osteolytic lesion and sequestration suggests the chest wall TB on CT scan of thorax (15) . Two (33.3%) of our patients had a past history of TB and one of them was under a four-drug anti-TB regimen at the time of chest wall TB diagnosis. In Faure's report, 83% of patients had a history of TB and in 33% of them, there had been the active pulmonary TB (11) . In terms of location, abscesses were parasternal in two patients; other parts of the anterior thoracic wall were involved in four, but posterior thoracic wall was not involved in any case (Table 1 ). This result is not in conformity with Burke's (13) and Kuzucu's (12) statements about the major localization of the chest wall lesions. In those studies, although draining sinus was reported to have a frequency of 25%, in our study it was found in one patient (16.6%). In one study, the initial aspiration was diagnostic in only one patient (17%) (1), but the result of the aspiration smear was negative in all of our cases, and the culture result was only positive in one of them (16.6%). In review articles, CT scan demonstrates peripherally enlarging chest wall collection, enlarged Page 103 intrathoracic lymph nodes, with the comparatively lesser involvement of the lung parenchyma and pleura (16) . The association of a soft tissue abscess, an osteolytic lesion, and a sequestrum suggests chest wall TB on CT scan (15) . In our series, radiologic findings showed rib lesions and mediastinal lymphadenopathy in 40% and rim calcification, necrosis, and parenchymal calcification in 50%. Due to the fact that neither of the above-mentioned tools (radiology, smears, and cultures) is sufficiently diagnostic for the chest wall TB, the surgical debridement and histopathologic study are recommended to reach a definite diagnosis. Even though surgery has played an undoubtedly full role in the diagnosis of the chest wall TB, its role remains controversial in the treatment of the disease. Some series (8, 17) reported satisfactory results from only the anti-TB therapy, but, in some others, as in our study, abscesses were not cured or they recurred despite intensive anti-TB therapy (12) . The surgical intervention in our study was a complete excision of involved tissues including soft tissue nodules, abscess wall, necrotic tissue, adjacent destroyed ribs and internal suppurative lymph nodes. After surgery, all patients underwent a four-drug anti-TB therapy for at least six months with complete improvement and no evidence of recurrence after a three-year follow-up.
CONCLUSIONS
According to the findings, it seems that surgery is the crucial part of diagnosis and treatment in cases of chest wall tuberculosis and should be accompanied by a period of treatment through anti-TB drugs. We recommend chest wall surgery and anti-TB medications for chest wall TB. More studies are needed to confirm our findings.
